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In vivo study of innervation of degenerative intervertebral discs in rabbit

anular-injury model

XIN Long,HAN Guo-can,ZHAO Feng-dong,ZHAO Xing,LI Gang,FAN Shun-wu (Department
of Orthopedics, The Affiliated Sir Run Run Shaw Hospital, College of Medicine, Zhejiang
University , Hangzhou 310016 ,China)

[Abstract] Objective: To observe degenerative intervertebral disc and to examine innervation of
degenerative discs in the rabbit anular-injury model. Methods: Two different magnitudes of
anular injury at 5 mm depth were performed by 11 blade or 16 gauge needle at the L3-L4 or L5-
L6 discs in New Zealand white rabbits (n=48,2. 5-3. 0 kg). Disc degeneration was evaluated by
radiographic,MRI and histological examination at different time points after surgery. To identify
nerve ingrowth into disc, two general markers PGP 9. 5 and GAP 43, for nerve fibers were

examined by immunohistochemistry. Results: Significant decreases in disc height and signal
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intensity in magnetic resonance imaging were observed in 11 blade group and 16 G puncture group
(P<0.01). 16 G puncture group induced slower and more progressive disc degeneration
companed with the stab group and control group. At the 12-week time point, nucleus pulposus
tissues were extruded and scar tissues formed outside the disc. In stab discs,nerve ingrowth was
scattered on the surface of injury site and in the deeper part of the scar tissues,more than 1 mm
from the surface. However,in punctured discs,PGP 9.5 and GAP 43-immunoreative fibers were
only observed in the outmost part of the scar tissues and superficial area. More nerve fibers were

observed in stab group. Conclusion: Innervation may act as a source of discogenic pain which is

associated with intervertebral disc degeneration caused by disc anular injury.
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Fig.1 Three continuous discs (L3-L6)

were exposed in surgery
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Fig.2 Lateral radiograph and T2-weigh-
ted MRI of rabbit lumbar spine

were taken after anular injury
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Fig. 4 Using digitized radiographs, inter-
vertebral disc height was analyzed

by Image-Pro plus software
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Table 1 The percent disc height index of discs changes after injury

(n=12,x%+s)
H@oH 23 43 8 1218
Xt B4 97.5240.81"" 97.9440.62"" 96.60+1.05"" 97.034:0. 66" "
L 89.294+0.65"" 86.1540.75" " 84.02%1.65" 82.48+1.09%"
LT 81.77+1.27 77.3040. 69 76. 64+ 1. 86 75.8341. 04
Ffi 553.15 1795. 89 335. 06 1036. 78
P <0. 01 <0. 01 <0.01 <0.01

SRR A fE RA g, P<0.01; 51 Bt A i, " " P<0. 01,
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Table 2 The MRI grade of the puncture
group and the stab group changes at
4 and 12 weeks

@ 5 MR s
1 2 3 4 B

48

Xt A 12 0 0 0 8.50

A 3 6 2 1 20. 0024

TNREHBH 1 2 6 3 27.00" "%
128

pug:ig::! 12 0 o0 0 7.00

k! 1 4 4 3 21. 2952

NEWMHBEA o 1 4 7 27.21° "%
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0. 05; 5% B4 %, 44 P<C0. 01,
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Fig. 5 Macroscopic observation of disc

before and after surgery
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Fig. 6 Hematoxylin and eosin stain in different groups
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Fig. 7 Growth associated protein43, protein gene product 9. 5 expression in different

groups
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